This study was performed to address the possible role of pyruvate in meiotic induction in mouse oocytes. Cumulus cell-enclosed oocytes from primed, immature mice were cultured in 7.5 \g=m\l mi crodrops under oil for 9 or 18 h in medium containing 4 mmol hypoxanthine l \ m=-\ 1 plus 0.23 mmol pyruvate l \ m=-\ 1, l mmol pyruvate l \ m = -\ 1 , or 1 mmol pyruvate l \ m= -\ 1 plus 5.5 mmol glucose l \m=-\1. When 
Introduction
When mammalian oocytes that are fully grown and at the germinal vesicle stage are removed from the ovary and placed in a suitable medium, resumption of meiotic maturation occurs spontaneously (Pincus and Enzmann, 1935; Edwards, 1965 (Biggers et al, 1967) . This is because oocytes have a limited ability to metabolize glucose but cumulus cells can convert it to pyruvate, which can be utilized subsequently by the oocyte (Biggers et al, 1967; Donahue and Stern, 1968; Eppig, 1976;  Leese and Barton, 1985) . Thus, cumulus cell-enclosed rodent oocytes will undergo maturation in glucose alone, whereas denuded oocytes require simpler carboxylic acids such as pyruvate or oxaloacetate (Biggers et al, 1967; Zeilmaker and Verhamme, 1974 (Dekel and Beers, 1978; Downs et al, 1988 Downs, 1992; Downs and Mastropolo, 1994) . Glycolytic metabolism of glucose helps generate ATP that apparently contributes to the meiosis-suppressing action of these inhibitory agents (Downs and Mastropolo, 1994; Downs, 1995) . Nevertheless, the meiosis-inducing action of FSH on inhibitor-treated oocytes is dependent on glucose (Fagbohun and Downs, 1992; Downs and Mastropolo, 1994) .
A recent study has shown that treating mouse oocyte-cumulus cell complexes with FSH stimulates glucose utilization; this is mediated, at least in part, by the augmentation of hexokinase activity and is sensitive to protein synthesis inhibition (Downs et al, 1996) . This glucose consumption is accompanied by increased pyruvate production.
Because pyruvate can feed into the tricarboxylic acid (TCA) cycle and provide ATP that could be used during meiotic maturation, it was important to consider the possibility that increased metabolism of pyruvate, perhaps through the oxi The high frequency of maturation in medium containing only 5.5 mmol glucose 1~: was inconsistent with our previous finding (Downs and Mastropolo, 1994) (Downs et al, 1996) (Fig. 5a ). In contrast, glucose consumption and lactate production tended to decrease in response to DCA treatment (Fig. 5a ). Despite the increase in pyruvate utilization, DCA had no discernible effect on oocyte maturation, the frequency of GVBD ranging from 14 to 23% (Fig. 5b) accumulation. An asterisk denotes a significant difference from the corresponding group cultured for 0-3 h ( < 0.05).
In a previous study (Downs and Mastropolo, 1994) (Fig. 6 ). (Fig. 7a) . Pyruvate consumption by com¬ plexes was doubled in the groups cultured in the higher concentration of pyruvate, regardless of the presence or absence of FSH (Fig. 7b) (Koobs, 1972 (27.8 mmol 1~) of glucose (Downs and Mastropolo, in press). (Downs and Mastropolo, 1994 (Downs et al, 1996) . Indeed, oxygen consumption increases after GVBD in rat oocytes, when maturation has occurred either spontaneously or in response to hormone treatment (Magnusson et al, 1977; Ähren et al, 1978 ). This increase is blocked when meiotic arrest is maintained with dibutyryl cAMP, and it has been suggested that meiotic resumption is a trigger for increased oocyte respiration (Ahren et al, 1978 ). An exception may be the rabbit oocyte in which an increase in oxygen metabolism precedes nuclear maturation (Magnusson et al, 1981 (Dekel et al, 1976; Magnusson et al, 1977; Ahren et al, 1978; Billig and Magnusson, 1985) .
Such a decrease has been attributed to a Crabtree effect due to augmented glycolytic activity in the cumulus cells (Dekel et al, 1976; Magnusson et al, 1977 
